A Novel Surface Characterisation Strategy for the X-ray Computed Tomography Measurement of Complex Additively Manufactured Parts by Lou, Shan et al.
University of Huddersfield Repository
Lou, Shan, Zeng, Wenhan, Abdul­Rahman, Hussein S., Jiang, Xiangqian and Scott, Paul J.
A Novel Surface Characterisation Strategy for the X­ray Computed Tomography Measurement of 
Complex Additively Manufactured Parts
Original Citation
Lou, Shan, Zeng, Wenhan, Abdul­Rahman, Hussein S., Jiang, Xiangqian and Scott, Paul J. (2017) A 
Novel Surface Characterisation Strategy for the X­ray Computed Tomography Measurement of 
Complex Additively Manufactured Parts. In: Dimensional X­ray Computed Tomography 
Conference, 13 July 2017, University of Warwick, UK. (Unpublished) 
This version is available at http://eprints.hud.ac.uk/id/eprint/32445/
The University Repository is a digital collection of the research output of the
University, available on Open Access. Copyright and Moral Rights for the items
on this site are retained by the individual author and/or other copyright owners.
Users may access full items free of charge; copies of full text items generally
can be reproduced, displayed or performed and given to third parties in any
format or medium for personal research or study, educational or not­for­profit
purposes without prior permission or charge, provided:
• The authors, title and full bibliographic details is credited in any copy;
• A hyperlink and/or URL is included for the original metadata page; and
• The content is not changed in any way.
For more information, including our policy and submission procedure, please
contact the Repository Team at: E.mailbox@hud.ac.uk.
http://eprints.hud.ac.uk/
A Novel Surface Characterisation Strategy for the X-ray Computed Tomography 
Measurement of Complex Additively Manufactured Parts 
Shan Lou*, Wenhan Zeng, Hussein Abdul-Rahman, Xiangqian Jiang, Paul J. Scott 
EPSRC Future Metrology Hub, University of Huddersfield, Queensgate, Huddersfield, HD1 3DH 
Email: s.lou@hud.ac.uk  
 
Abstract 
X-ray Computed Tomography (XCT) has the advantage over the traditional tactile and optical 
measurement systems in that it is the only valid non-destructive method to measure both external 
and internal geometries of complex functional parts, e.g. additively manufactured (AM) parts, 
whose intricate shape does not allow line-of-sight. However the XCT measurement posts many 
challenges to surface texture assessment of AM parts. One of the big issues is that XCT generated 
measurement data structures, i.e. point cloud and triangular mesh, are not straightforward 
compatible with the standard surface texture characterisation, which requires uniform sampled grid 
structure and also requires measured surface to be basically planar. This work proposes a novel 
strategy that the surface filtration and roughness parameterisation techniques can deal with 
triangular mesh. Based on the link between the Gaussian cutoff wavelength and the diffusion time, 
the proposed linear diffusion equation can achieve a Gaussian filtering effect on complex surfaces. 
Also the areal surface texture height parameters are extended to triangular mesh. With these two 
enhancements, it contributes to the solution to using XCT for a holistic and reliable measurement 
of surface texture of complex AM products. 
 
 
  
